Introduction
Human T-cell lymphotropic virus type 1 (HTLV-1), a widespread delta-retrovirus, induces an aggressive lymphoproliferative disorder, adult T-cell leukemia/lymphoma (ATLL), in about 5% of infected carriers; frequently, the neoplasm is associated with skin infiltrations. 1 The virus transforms CD4 + T-lymphocytes to permanent growth, a process that is mainly mediated by the viral Tax oncoprotein. 2;3 Tax activates viral transcription through the HTLV-1 long terminal repeat and induces cellular genes through signaling pathways including nuclear factor-κB (NF-κB), serum response factor/ activator protein 1, and cyclic-AMP response element-binding protein (CREB). 3;4 Activation of CREB by Tax is involved in immortalization of primary human T cells. 5 Fascin (FSCN-1) stabilizes filamentous actin and is concentrated in cellular protrusions like filopodia during cell migration. 6 Fascin is expressed in dendritic, neuronal, mesenchymal and endothelial cells, while it is absent from epithelial cells and lymphocytes. 7;8 In many human carcinomas including breast, lung, colon, esophagus, pancreatic, stomach, ovary and skin cancers, Fascin is highly upregulated.
Moreover, the tumor marker Fascin is expressed in Hodgkin's and Epstein-Barr-virus associated lymphomas and cutaneous CD30 + lymphoproliferative disorders. [6] [7] [8] Fascin is concentrated in the leading edge of cancer tissue 6 , stabilizes invadopodia 9 , and mediates self-seeding of cancer cells 10 . Silencing of Fascin decreases the migratory capacity of cancer cells. 6;8 Beyond that, expression of Fascin can correlate with the extent of proliferation, migration, and invasion of cancer cells. 6 Recently, Fascin has received attention as a potential prognostic marker and therapeutic target for 
RT-PCR and quantitative RT-PCR (qPCR)
Primers and probes for detection of Tax, β-actin (ACTB) and 4-1BB transcripts by
RT-PCR and/or qPCR have been described before. 13 Fascin was quantified using a 
Results and Discussion
In the course of a dissection of novel Tax functions, transcriptome analyses were performed comparing HTLV-1-transformed cells (MT-2) and ATLL-derived cells (StEd) with normal primary CD4 + T-lymphocytes. 12 In addition, Tesi cells, which are
Tax-transformed lymphocytes that carry the viral Tax gene in a lymphotropic herpesvirus vector under control of a tetracycline-responsive repressor, 19 were compared to Tesi/Tet cells where Tax was repressed. 13 Transcripts were filtered according to their expression levels in Tax-positive cell lines (high) and uninfected CD4 + T-lymphocytes (absent/low). We found the actin-bundling protein Fascin to be specifically and strongly upregulated in the presence of HTLV-1/Tax (Table S1) and Fascin mRNAs ( Figure 1D ) were undetectable directly after isolation (t=0h).
After 18h in culture, 20 Tax protein (data not shown) and Fascin mRNA ( Figure 1D) increased. Beyond that, Fascin transcripts were strongly expressed in both HTLV-1-transformed and ATLL patient-derived cell lines ( Figure 1E ). The abundance of 
